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1 Defined such that 50 units hydrolyzes at
least 20 micromoles of a clindamycin phos-
phate authentic sample under the assay con-
ditions described in § 436.304 of this chapter.

Lincomycin content
in milligrams per
milliliter of syrup
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where:
Ru=Area of lincomycin sample peak/Area

of internal standard;
Rs=Area of lincomycin standard peak/Area

of internal standard;
Ws=Weight of lincomycin working stand-

ard in milligrams;
f=Potency of lincomycin working standard

in milligrams of lincomycin per milli-
gram;

M=Milliliters of syrup used.

(2) pH. Proceed as directed in § 436.202
of this chapter, using the undiluted
sample.

[39 FR 19161, May 30, 1974, as amended at 46
FR 3840, Jan. 16, 1981; 50 FR 19921, May 13,
1985]

Subpart C—Injectable Dosage
Forms

§ 453.222 Clindamycin phosphate injec-
tion.

(a)(1) Standards of identity, strength,
quality, and purity. Clindamycin phos-
phate injection is an aqueous solution
of clindamycin phosphate with one or
more suitable and harmless preserva-
tives, sequestering agents, or tonicity
agents. It may be frozen. Its
clindamycin phosphate content is sat-
isfactory if it is not less than 90 per-
cent and not more than 120 percent of
the number of milligrams of
clindamycin that it is represented to
contain. It is sterile. It is
nonpyrogenic. It contains no depressor
substances. Its pH is not less than 5.5
and not more than 7. The clindamycin
phosphate used conforms to the stand-
ards prescribed by § 453.22a(a)(1).

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The clindamycin phosphate used

in making the batch for clindamycin
content, microbiological activity,
moisture, pH, crystallinity, and iden-
tity.

(b) The batch for clindamycin con-
tent, sterility, pyrogens, depressor sub-
stances, and pH.

(ii) Samples required:
(a) The clindamycin phosphate used

in making the batch: 10 packages, each
containing approximately 300 milli-
grams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 10 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1)
Clindamycin content. Use any of the
following methods. However, the re-
sults obtained from the high perform-
ance liquid chromatographic assay
shall be conclusive.

(i) Vapor phase chromatography. Pro-
ceed as directed in § 436.304 of this chap-
ter, except prepare the sample for
assay as follows: Shake the sample and
dilute a portion with pH 9.0 borate
buffer to obtain a solution containing
the equivalent of approximately 0.4
milligrams of clindamycin per milli-
liter. Place 25 milliliters of this solu-
tion into a 50-milliliter stoppered cen-
trifuge tube. Add 10 milliliters of chlo-
roform. Shake vigorously for 15 min-
utes and centrifuge. There should be no
emulsion present after centrifugation.
Transfer 20 milliliters of the aqueous
phase from the tube into a 35-milliliter
stoppered centrifuge tube. Add to the
tube a weighed amount of intestinal al-
kaline phosphatase equivalent to 50
units of activity 1 and allow to stand
until the phosphatase has dissolved
completely. Place the centrifuge tube
into a water bath at 37 °C±2 °C for 2.5
hours. After the 2.5-hours hydrolysis,
allow the solution to cool.

(ii) High performance liquid
chromatographic assay. Proceed as di-
rected in § 436.216 of this chapter, using
ambient temperature, an ultraviolet
detection system operating at a wave-
length of 210 nonometers, a 25-centi-
meter long × 4.6 millimeter ID column
packed with microparticulate (5 to 10
micrometers in diameter) reversed
phase octysilane hydrocarbon bonded

VerDate 09<APR>98 09:55 Apr 16, 1998 Jkt 179070 PO 00000 Frm 00953 Fmt 8010 Sfmt 8010 Y:\SGML\179070.TXT 179070-3



960

21 CFR Ch. I (4–1–98 Edition)§ 453.222

silica packing material, a flow rate of
about 1.0 milliliter per minute, and a
known injection volume of between 10
and 20 microliters. The retention time
of clindamycin phosphate, and
clindamycin are approximately 6 and 9
minutes, respectively. Reagents, work-
ing standard and sample solutions, res-
olution test solution, system suit-
ability requirements, and calculations
are as follows:

(a) Reagents—(1) 0.1M Potassium phos-
phate monobasic buffer. Dissolve 13.61
grams of potassium phosphate
monobasic in 775 milliliters of water.
Adjust the pH to 2.5 with phosphoric
acid. Further dilute with water to a
volume of 1,000 milliliters.

(2) Mobile phase. Mix 225 milliliters of
acetonitrile and 775 milliliters of 0.1M
potassium phosphate, pH 2.5 buffer
(225:775). Filter through a suitable fil-
ter capable of removing particulate
matter greater than 0.5 micron in di-
ameter. Degas the mobile phase just
prior to its introduction into the chro-
matograph.

(b) Preparation of working standard,
sample, and resolution test solutions—(1)
Working standard solution. Dissolve an
accurately weighed portion of the
clindamycin phosphate working stand-
ard with sufficient mobile phase (pre-
pared as directed in paragraph
(b)(1)(ii)(a)(2) of this section) to obtain
a solution containing 200 micrograms
of clindamycin activity per milliliter.

(2) Sample solution. Using a suitable
hypodermic needle and syringe, remove
an accurately measured representative
portion from each container and dilute
with sufficient mobile phase (prepared
as directed in paragraph (b)(1)(ii)(a)(2)
of this section) to obtain a solution
containing 200 micrograms of
clindamycin per milliliter (estimated).

(3) Resolution test solution. Place 15
milligrams each of clindamycin phos-
phate, and clindamycin hydrochloride
in a 25-milliliter volumetric flask and
dissolve and dilute with mobile phase
and mix well. Use this solution to de-
termine the resolution factor.

(c) System suitability requirements—(1)
Asymmetry factor. Calculate the asym-
metry factor (As), measured at a point
5 percent of the peak height from the
baseline as follows:

A
a b

a
s =

+

2
where:
a = Horizontal distance from point of ascent

to point of maximum peak height; and
b = Horizontal distance from the point of

maximum peak height to point of de-
scent.

The asymmetry factor (As) is satisfactory
if it is not more than 1.3.

(2) Efficiency of the column. From the
number of theoretical plates (n) cal-
culated as described in § 436.216(c)(2) of
this chapter calculate the reduced
plate height (hr) as follows:
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where:
L = Length of the column in centimeters;
n = Number of theoretical plates; and
dp = Average diameter of the particles in the

analytical column packing in microm-
eters.

The absolute efficiency (hr) is satisfactory
if it is not more than 15.

(3) Resolution factor. The resolution
factor (R) between the peak for
clindamycin phosphate and the peak
for clindamycin hydrochloride in the
chromatogram of the resolution test
solution is satisfactory if it is not less
than 6.0.

(4) Coefficient of variation (relative
standard deviation). The coefficient of
variation (SR in percent) of 5 replicate
injections of the working standard so-
lution (prepared as directed in para-
graph (b)(1)(ii)(b)(1) of this section is
satisfactory if it is not more than 2.5
percent.

If the system suitability parameters
have been met, then proceed as de-
scribed in § 436.216(b) of this chapter.

(d) Calculations. Calculate the
clindamycin content as follows:

Milligrams of clindamycin
per milliliter =

× ×

×

A P d

A

u s

s 1 000,
where:
Au = Area of the clindamycin phosphate peak

in the chromatogram of the sample (at a
retention time equal to that observed for
the standard);

As = Area of the clindamycin phosphate peak
in the chromatogram of the clindamycin
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phosphate working standard;
Ps = Clindamycin activity in the

clindamycin phosphate working standard
solution in micrograms per milliliter;
and

d = Dilution factor of the sample.

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Pyrogens. Proceed as directed in
§ 436.32(a) of this chapter, using a solu-
tion containing the equivalent of 24
milligrams of clindamycin per milli-
liter.

(4) [Reserved]
(5) Depressor substances. Proceed as

directed in § 436.35 of this chapter.
(6) pH. Proceed as directed in § 436.202

of this chapter, using the undiluted
drug.

[39 FR 19161, May 30, 1974, as amended at 46
FR 60568, Dec. 11, 1981; 50 FR 19921, May 13,
1985; 54 FR 43289, Oct. 24, 1989; 55 FR 5842,
Feb. 20, 1990]

§ 453.230 Lincomycin hydrochloride in-
jection.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Lincomycin hydrochloride
injection is an aqueous solution of lin-
comycin hydrochloride monohydrate
containing benzyl alcohol as a preserv-
ative. Each immediate container con-
tains either 1, 2, or 10 milliliters of a
solution containing, in each milliliter,
300 milligrams of lincomycin, and 9
milligrams of benzyl alcohol. The lin-
comycin content is satisfactory if it is
not less than 90 percent and not more
than 120 percent of the number of milli-
grams of lincomycin that it is rep-
resented to contain. It is sterile. It is
nonpyrogenic. It contains no depressor
substances. Its pH is not less than 3.0
and not more than 5.5. The lincomycin
hydrochloride monohydrate used con-
forms to the standards prescribed by
§ 453.30a(a)(1) (i), (vi), (vii), (viii), (ix),
(x), and (xi).

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter. If each imme-
diate container contains only 1 milli-
liter of the drug, the labeling shall in-
clude the statement ‘‘For pediatric
use’’.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The lincomycin hydrochloride

monohydrate used in making the batch
for potency, moisture, pH, specific ro-
tation, infrared absorption spectrum,
lincomycin B content, identity, and
crystallinity.

(b) The batch for potency, sterility,
pyrogens, depressor substances, and
pH.

(ii) Samples required:
(a) The lincomycin hydrochloride

monohydrate used in making the
batch: 10 packages, each containing ap-
proximately 300 milligrams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 10 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Use either of the following meth-
ods; however, the results obtained from
the gas liquid chromatography assay
shall be conclusive.

(i) Microbiological turbidimetric assay.
Proceed as directed in § 436.106 of this
chapter, preparing the sample for assay
as follows: Using a suitable hypodermic
needle and syringe, remove all of the
withdrawable contents if it is rep-
resented as a single-dose container; or,
if the labeling specifies the amount of
potency in a given volume of the re-
sultant preparation, remove an accu-
rately measured representative portion
from each container. Place the portion,
thus obtained, into a suitably-sized
volumetric flask and dilute to volume
with sterile distilled water. Remove an
aliquot and further dilute with sterile
distilled water to the reference con-
centration of 0.5 microgram of linco-
mycin per milliliter (estimated).

(ii) Gas liquid chromatography assay.
Proceed as directed in § 436.306 of this
chapter, except prepare the sample for
assay as follows: Dilute the equivalent
of 300 milligrams of lincomycin to 50
milliliters with methanol and shake.
Transfer a 3-milliliter aliquot to a 10-
milliliter volumetric flask and make to
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